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(54) Optical connector and shield connector therefor 



(57) An optical connector is housed in a connector 
housing member 20 while an optical element 1 is 
housed in a shield case 10. The optical connector in- 
cludes a connector housing member 20 which is made 
of resin and has a case storage recess 25 capable of 
housing the shield case 10, and a metal heatsink 30 



FIG. 1 



which is attached to the connector housing member 20 
so as to close a rear opening of the case storage recess 
25. The heatsink section 30 comes into contact with the 
shield case 10 and is fitted into a rear opening of the 
case storage recess 25 while being exposed to the out- 
side. 



CM 
< 

CO 

h» 

CM 
CM 

i— 

Q_ 

LU 




£ 

O 

c 
ct 

i 

I 

3 



Printed by Jouvo, 75001 PARIS (FR) 



1NSDCCID: <EP 



_1227349A2_I_> 



1 



EP 1 227 349 A2 



2 



Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] The present invention relates to an optical con- 
nector and shield case therefor which are employed in 
OA and FA applications and in the field of optical com- 
munication. 

2. Description of the Related Art 

[0002] . As measures against noise, an optical connec- 
tor having a built-in optical element has hitherto em- 
ployed a construction for incorporating an optical ele- 
ment in a connector housing made of conductive resin 
or for containing in insulation resin a metal case having 
an optical element incorporated therein. 
[0003] The former optical connector suffers from a 
problem of an inadequate noise resistance characteris- 
tic of a connector housing made of conductive resin. 
[0004] The problem suffered by the latter optical con- 
nector is that, since an optical element, acting as a heat- 
em ittingmember, is held in a resin-made housing having 
comparatively low thermal conductivity, heat is apt to re- 
main in the housing. In order to maintain stable opera- 
tion of the optical element, limitation must be imposed 
on an operating speed, which is problematic. 

SUMMARY OF THE INVENTION 

[0005] The present invention aims at providing an op- 
tical connector having noise resistance and a superior 
thermal radiation characteristic, as well as a shield case 
for the optical connector. 

[0006] In order to achieve the above object, the 
present invention provides an optical connector com- 
prising: a shield case capable of storing an element 
main body section of an optical element; a connector 
housing member which retains and stores the shield 
case in a case storage recess formed therein; and a 
heatsink section which is provided over and across a 
rear surface of the shield case and is incorporated into 
the connector housing member while being exposed to 
the outside from the connector housing member. 
[0007] Preferably, the heatsink section may be incor- 
porated into the connector housing member so as to 
hold down and retain the shield case in the case storage 
recess from behind. 

[0008] Preferably, the heatsink section may be 
formed from material which is superior in heat conduc- 
tivity to that constituting the connector housing member. 
Alternatively, the heatsink section may be formed from 
metal material, or the heatsink section may have a plu- 
rality of heatsink projections projecting outward. 
[0009] Preferably, the heatsink section may be 
formed integrally with the shield case. 



[0010] The present invention also provides an optical 
connector capable of storing an element main body sec- 
tion of an optical element in a connector housing, where- 
in the entirety of the connector housing is formed from 

5 metal material. 

[0011] In this case, an area of the connector housing 
located behind the optical element may have a plurality 
of heatsink projections projecting outward. Alternative- 
ly, a shield case capable of storing the element main 

10] body section may be retained and housed in the con- 
nector housing. 

[0012] The present invention provides an optical con- 
nector comprising: a shield case capable of storing 
therein an element main body section of an optical ele- 

15 ment; and a connector housing member which has a 
case storage recess formed therein and retains and 
stores the shield case in the case storage recess while 
at least a rear surface of the connector housing member 
is exposed to the outside. 

20 [0013] The present invention provides an optical con- 
nector capable of being mounted on a board, compris- 
ing: a connector housing member having a case storage 
recess formed therein; a case main body section which 
is formed so as to be able to store an element main body 

25 section of an optical element and is housed in the con- 
nector housing member; and a plurality of lead sections 
which extend from the case main body section toward 
the outside of the connector housing member and can 
be connected to a ground trace formed on the board. 

30 [0014] The present invention provides an optical con- 
nector shield case capable of being mounted on a 
board, comprising: a case main body section which is 
formed so as to be able to store an element main body 
section of an optical element and is retained and housed 

35 in a connector housing member; and a plurality of lead 
sections which extend from the case main body section 
and can be connected to a ground trace formed on the 
board. 

[0015] The present invention provides an optical con- 

40 nector including a case storage recess formed in a con- 
. nector housing member; a rear surface of the connector 
housing member facing an opening formed in the case 
storage recess; and a shield case storing an element 
main body section of an optical element, wherein the 

45 shield case is retained andhoused In the case storage 
recess, and heat developing in the optical element is dis- 
sipated to the outside through the opening, the connec- 
tor further comprising: a positioning projection formed 
in the shield case in a direction orthogonal to a direction 

so in which insertion to the case storage recess is to be 
effected; and a guide groove section which is capable 
of slidably engaging with the positioning projection and 
is formed in a circumferential wall section extending 
from the opening of the connector housing member to 

55 the case storage recess, wherein the positioning projec- 
tion is slidably engaged with the guide groove section, 
so that the shield case is inserted into the case storage 
recess while being positioned in at least one direction 
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orthogonal to the direction in which the shield case is to 
be inserted. 

[0016] In this case, the guide groove may pass 
through the case storage recess, and while the shield . 
case is housed in the case storage recess, the position- 
ing projection may preferably be exposed to the outside 
of a connector housing member by way of the through 
portion of the case storage recess. 
[0017] The present invention provides an optical con- 
nector which' is incorporated into a connector housing 
member while an element main body section of an op- 
tical element is housed in a shield case and which dis- 
sipates heat of the optical element by way of the shield 
case, the connector comprising: 

an elastic member which is interposed between the 
element main body section of the optical element 
and a case main body section of the shield case 
capable of storing the element main body section 
while remaining in at least partial intimate contact 
with an exterior surface of the element main body 
section and with an interior surface of the case main 
body section. 

[001 8] Preferably, the elastic member may be formed 
from a conductive, magnetic, and elastic material. 
[0019] The present invention provides an optical con- 
nector shield case which is incorporated into a connec- 
tor housing member while an element main body section 
of an optical element is housed in a shield case and 
which dissipates heat of the optical element by way of 
the shield case, the connector comprising: ah elastic 
member which is interposed between the element main 
body section of the optical element arid a case main 
body section of the shield case capable of storing the 
element main body section while remaining in at least 
partial intimate contact with an exterior surface of the 
element main body section and with an interior surface 
of the case main body section. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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connector according to a third embodiment of the 
present invention; 

Fig. 8 A is a plan view showing a shield case for the 
optical connector; 

Fig. 8B is a front view showing the shield case; 
Fig. 8C is a bottom view showing the shield case; 
Fig. 8D is a side view showing the shield case; 
. Fig. 8E is a rear view showing the shield case; 
Fig. 9 is a perspective view showing theshield case* 
of the optical connector; 

Fig. 1 0 is a fragmentary cross-sectional plane view 
showing the optical connector when the connector 
is mounted on a board; 

Fig. 11 is a perspective view showing a modification 
of the optical connector shield case; 
Fig. 12 is a perspective view showing an optical 
connector according to a fourth embodiment of the 
present invention; 

Fig. 13 is a perspective view showing a shield case 
for the optical connector; 

Ficj. 1 4A is a plan view showing a shield case of the 
optical connector; 

Fig. 14B is a front view showing the shield case; 
Fig. 14C is a bottom view showing the shield case; 
Fig. 14D is a side view showing the shield case; 
Fig. 14E is a rear view showing the shield case; 
"Fig. 1 5A is a plan view showing a shield case for an 
optical connector according to the fourth embodi- 
ment; 

Fig. 15B is a front view showing the shield case; 
Fig. 1 5,C is a bottom view showing the shield case; 
Fig. 15D is a side view showing the shield case; 
Fig. 15E is a cross-sectional view taken along line 
e-e shown in Fig. 15A; 

Fig. 16F is a cross-sectional view taken along line 

f-f shown in Fig. 16G; 

Fig. 1 6G is a rear view of the shield case; 

Fig. 16H is a cross-sectional view taken along line 

h-h shown in Fig. 16G; and 

Fig. 1 61 is a cross-sectional view taken along line i- 

i shown in Fig..15A. 



[0020] 



Fig. 1 is a perspective assembly drawing showing 
an optical connector according to a first embodi- 
ment of the present invention; 
Fig. 2 is a cross-sectional view of the optical con- 
nector; 

Fig. 3 is a perspective assembly, drawing showing 
a modification of the optical connector; 
Fig. 4 is a perspective vie showing an optical con- 
nector according to a second embodiment of the 
present invention; 

Fig. 5 is a side view.showing the optical connector; 
Fig. 6 is a bottom view showing the optical connec- 
tor; 

Fig. 7 is a cross-sectional view showing an optical 



45 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



[0021] Now, a description will be given in more detail 
of preferred embodiments of thje invention with refer- 
ence to the accompanying drawings. 

so [First Embodiment] 

[0022] An optical connector according to a first em- 
bodiment of the present invention will be describedhere- 
inbelow by reference to Figs. 1 arid 2. 
55 [0023] An optical connector comprises shield cases 
10, a connector housing member 20, and a heatsink 
section 30. Each of the shield.cases 10 can house an 
element main body section 1a of an optical element .1 . 
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Case storage recesses 25 are formed in the connector 
housing member 20, and the shield cases 10 are re- 
tained and stored in respective case storage recesses 
25. The heatsink section 30 is incorporated into the con- 
nector housing member 20 while remaining in contact 
with the shield cases 1 0 and being exposed to the out- 
side of the connector housing member 20. 
[0024] The optical connector employed in the present 
embodiment is described as a double-pole-type optical 
connector having a pair of built-in optical elements 1. 
The same also applies to a single-pole-type optical ele- 
ment having a single built-in optical element 1 or a three- 
pole-type optical element having three or more optical 
elements 1 incorporated therein. 
[0025] Respective constituent elements will be de- 
scribed specifically. Each of the shield cases 10 is 
formed by means of punching conductive material; e.g., 
metal plate material of brass, phosphor bronze, stain- 
less steel, or nickel silver (NISH_), and bending the thus- 
punched piece. The shield case 10 comprises a case 
main body section 11 capable of housing the element 
main body section 1a of the optical element 1, and a 
lead section 1 2 extending downward from the case main 
body section 11 . 

[0026] The case main body section 1 1 is formed into 
substantially the shape of a housing having an open bot- 
tom. When the element main body section 1 a of the op- 
tical element 1 is inserted into the case main body sec- 
tion 1 1 from the open bottom, the entirety of the element 
main body section 1 a is housed in the case main body 
section 1 1 . In this state, the entirety of the element main 
body section 1 a is covered with the case main body sec- 
tion 11. As will be described, the lead section 12 is 
grounded, as required, thereby electromagneticaily 
shielding the optical element 1. A construction for 
grounding the case main body section 11 is not limited 
to that described above. For instance, the case main 
body section 11 may be soldered directly to a trace for 
grounding purpose printed on a board. 
[0027] A window section 11a is formed at the front 
side of the case main body section 11 . A light- receiving 
surface or light-emitting surface provided on the front 
side of the element main body section 1 a faces the out- 
side through the window section 11a. 
[0028] The lead section 12 extends downward from 
the edge of the bottom opening of the case main body 
section 11. As mentioned above, a lead section 
1b— which extends downward from the element main 
body section 1 a while the element main body section 1 a 
is housed in the case main body section 11 — extends 
downward from the bottom opening of the case main 
body section 11 . As will be described later, the lead sec- 
tions 1b and 12 can be soldered to predetermined traces 
formed on an unillustrated board. 
[0029] The connector housing member 20 is molded 
from resin into a substantially angular cylindrical mem- 
ber which is flat in a transverse direction thereof. A par- 
tition wall section 22 is provided at the transverse center 



of the connector housing member 20, thus partitioning 
the inside of the connector housing member 20. A cy- 
lindrical ferrule guide section 23 is formed in substan- 
tially an axial center of each of a pair of cylindrical inter- 
5 nal spaces partitioned by the partition wall section 22 
(see Fig. 2). A pair of case storage recesses 25 capable 
of holding and storing the respective shield cases 1 0 are 
formed at the rear of the respective ferrule guide sec- 
tions 23. 

w [0030] Each of the case storage recesses 25 is open 
in the rear and bottom surfaces of the connector housing 
member 20. Openings in the rear surface of the connec- 
tor housing member 20 are open to a common heatsink 
storage opening section 26 formed at the rear of those 

15 openings. The case main body section 1 1 of each shield 
case 10 is inserted into a corresponding case storage 
recess 25 from the rear opening through the heatsink 
storage opening section 26. While the light-receiving or 
light-emitting surface of the optical element 1 stored in 

so each shield case 10 faces the ferule guide section 23 
via the window 11a, the case main body section 11 of 
each shield case 10 is housed in a corresponding case 
storage recess 25. At this time, the lead section 12 of 
each shield case 1 0 and the lead section 1 b of each op- 

25 tical element 1 extend downward beyond the connector 
housing member 20 by way of the bottom opening of 
each case storage recess 25. While the optical connec- 
tor is mounted on the board, the lead section 12 is 
grounded to a trace for grounding purpose routed on the 

30 board, by means of soldering. The lead section 1b is 
electrically connected to a predetermined trace routed 
on the board, as required, by means of soldering. More 
specifically, the connector housing member 20 itself is 
screw-fastened to the board, by way of screw lock sec- 

35 tions 20s projecting from the respective side surfaces of 
the connector housing member 20. 
[0031] When the optical connector is connected to an 
unillustrated mating optical connector while the shield 
cases 10 are retained in the respective case storage re- 

40 cesses 25, ferules of the mating optical connector are 
fitted and guided deep into the ferule guide sections 23. 
The end faces of optical fibers retained and housed in 
the ferules oppose the light-emitting or light-receiving 
surfaces of the optical elements situated in deep posi- 

45 tions in the ferule guide sections 23, thereby optically 
coupling the optical fibers and the optical elements 1 . 
[0032] The heatsink section 30 is formed from mate- 
rial which is superior in heat conductivity to that consti- 
tuting the connector housing member 20; for example, 

50 metal or the like. The heatsink section 30 is provided on 
and across the back of the shield cases 1 0. While being 
exposed from the connector housing member 20, the 
heatsink section 30 is incorporated into the connector 
housing member 20. 

55 [0033] More specifically, the heatsink section 30 is 
formed into a substantiaily-rectangular-parallelepiped 
plate matching the shape of the heatsink storage open- 
ing section 26. The heatsink section 30 is fitted into the 
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heatsink storage opening section 26. The front surface 
of the heatsink section 30 is brought into surface contact 
with the entire rear surfaces of the case main body sec- 
tions 1 1 of the shield cases 1 0 through the rear openings 
of the respective case storage recess sections 25. The 
rear surfaces of the heatsink sections 30 are exposed 
at the rear surface of the connector housing member 20. 
The heatsink section 30 is retained in the heatsink stor- 
age opening section 26, by means of unillustrated re- 
taining means utilizing; e.g., a known engagement 
mechanism. In this way, when the heatsink section 30 
is incorporated into the connector housing member 20, 
the heatsink section 30 holds down and retains the 
shield cases 10 in the corresponding case storage re- 
cesses 25 from behind. 

[0034] Since the optical elements 1 are housed in the 
shield cases .10, the optical connector having the fore- 
going construction has superior noise resistance. Heat 
developing in the optical element 1 propagates to the 
shield cases 10 and the heatsink section 30 remaining 
in contact therewith. The heat is dissipated to the out- 
side from an exposed portion of the heatsink section,30. 
Hence, the optical connector has superior performance 
in dissipating heat from the optical elements 1 . 
[0035] Since the optical connector has superior noise 
resistance or a heat dissipation characteristic, the opti- 
cal elements 1 can operate at higher speed (a higher 
frequency) stably 

[0036] Particularly, since the heatsink section 30 is 
provided across the back of the shield cases 1 0, the heat 
developing in the optical elements 1 readily propagates 
to the heatsink section 30 through the shield cases 10. 
Hence, the optical connector is greatly superior in heat 
dissipation. 

[0037] When the heatsink section 30 is incorporated 
into the connector housing member 20, each shield 
case 10 is held down and retained in the corresponding 
case storage recess 25 from behind. Hence, the shield 
cases 1 0 can be fixedly held in the connector housing 
member 20 without play. 

[0038] In the embodiment, the heatsink section 30 is 
provided on the back of the connector housing member 
20. However, the heatsink section 30 may be provided 
on the side or top of the connector housing member 20. 
[0039] As described in connection with a modification 
shown in Fig. 3, there may be used a heatsink section 
30B having a plurality of heatsink projections 32 protrud- 
ing outward. 

[0040] The heatsink section 30B has a plate section 
31 to be fitted into the opening section 26 so as to come 
into contact with the respective shield cases 10; and 
heatsink projections 32 projecting from the rear surface 
of the plate section 31 so as to extend outward. 
[0041] The heatsink projections 32 have the function 
of increasing the surface area of an outwardly-exposed 
area of the heatsink section 30B, thereby enhancing a 
heat radiating effect. 

[0042] A possible shape having a high radiating effect 



can be embodied as the heatsink projections 32 formed 
into a plurality of projecting fins arranged in parallel, or 
the heatsink projections 32 formed into a plurality of bris- 
tling columns. 

5 [0043] Even in the case of an optical connector using 
the heatsink section 30B, the heat developing in the op- 
tical elements 1 propagates, through the shield cases 
1 0, to the heatsink section 30B remaining in contact with 
the shield cases 10. By means of the working effect of 

io the heatsink projections 32, the heatsink section 30B 
becomes apt to dissipate heat to the outside and attain 
superior performance in dissipating heat from the optical 
elements 1 . 

[0044] The present modification is based on the prin- 
ts ciple that the effect of radiation of the heatsink section 
30B is enhanced by means of increasing the area of the 
heatsink section 30 exposed to outside air. Even if the 
heatsink section 30B Is formed from the same resin as 
that of the connector housing member 20, the above- 
described effect can be yielded. As in the case of the 
previous embodiment, when the heatsink section 30B 
is formed from material possessing superior heat con- 
ductivity, such as metal or the like, the radiating effect 
of the heatsink 30 B becomes greatly superior. 
[0045] In the embodiment and the modification there- 
of, the heatsink 30 (30B) may be formed integrally with 
the shield cases 10, 10: 

[0046] In the embodiment and the modification there- 
of,. heat of the optical elements 1 is dissipated through 
the heatsink section 30. The heatsink section 30 may 
be omitted; and the shield cases 10 may be exposed 
directly to the outside through the rear surface of the 
connector housing member 20. 



[0047] An optical connector according to a second 
embodiment of the present invention will now be de- 
scribed by reference to Figs. 4 through 6. 
40 [0048] The optical connector can hold the optical ele- 
ments 1 in a connector housing 1 20. The entirety of the 
connector housing 120 is formed from metal. 
[0049] The optical connector housing 1 20 schemati- 
cally corresponds to a single piece into which the con- 
45 nector housing member 20 and the heatsink section 30, 
both described in connection with the first modification 
of the first embodiment, are assembled, and the entirety 
of the optical connector housing 1 20 is formed from met- 
al. 

so [0050] More specifically, the connector housing 120 
is formed from metal, such as aluminum or aluminum al- 
loy. A pair of storage recesses 125-into which the ele- 
ment main body sections 1a of the optical elements 1 , 
each element consisting of a light-emitting or light-re- 

55 ceiving element, can be inserted directly-are spaced 
side by side in a transverse direction of the connector 
housing 120. 

[0051] While substantially-parallelepiped . element 



35 [Second Embodiment] 
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main body sections 1 a of the pair of optical elements 1 
are f itted and housed in the respective storage recesses 
125, the lead terminals 1b of the optical elements 1 
project downward from the storage recesses 125. In 
each storage recess 125, the outer circumferential sur- 
face of the element main body section 1a is in substan- 
tially intimate contact with an inner circumferential sur- 
face of the storage recess 125. 

[0052] While the element main body sections 1a are 
housed in the respective storage recesses 125, cylindri- 
cal ferule guide sections are formed so as to correspond 
to optically-coupled surfaces of the optical elements 1 
(see Fig. 2 described in connection with the first embod- 
iment). 

[0053] A heatsink section 132 is formed on the exte- 
rior rear surface of the connector housing 120, and a 
plurality of rldge-shaped heatsink projections 132a are 
formed on the exterior surface so as to be spaced apart 
from each other at appropriate intervals in a transverse 
direction and to extend vertically. 
[0054] A mount section 120s having a screw hole is 
formed in a lower portion of either side surface at the 
rear part of the connector housing 120 so as to jut from 
either side surface, and the screw holes are fastened 
onto a board Q by use of screws. 
[0055] While the mount sections 120s are connected 
to a trace for grounding purpose routed on the board Q, 
screws are inserted into the board Q from below and 
screw-engaged with the mount sections 1 20s. Thus, the 
optical connector is mounted on the board Q. At this 
time, the bottoms of the mount sections 120s and the 
area located between the mount sections 120s remain 
in surface contact with the ground trace on the board Q, 
whereby the connector housing 120 is grounded. 
[0056] In the present embodiment, a pair of contact 
base sections 121a, each having the shape of a sub- 
stantially circular base, are formed on the underside of 
a front portion of the connector housing 120, and a po- 
sitioning projection 121b is formed so as to protrude 
from each of the contact base sections 121 a. 
[0057] While the optical connector is fixedly mounted 
on the board Q, the positioning projections 121b are fit- 
ted into positioning holes formed in the board Q, where- 
by the optical connector is positioned. The bottom sur- 
faces of the contact base sections 121a remain in sur- 
face contact with ground traces formed on the board Q, 
thereby grounding the connector housing 120. 
[0038] The connector housing 120, except for the 
mount sections 1 20s, the portion of the connector hous- 
ing 120 located between the mount sections 120s, and 
the contact bases 121 b, is mounted while being levitat- 
ed from the upper surface of the board Q. Although the 
connector housing 120 itself is formed from metal ma- 
terial, limitations can be imposed on the area over which 
the connector housing 1 20 is to be brought into contact 
with the board Q, thereby effectively preventing occur- 
rence of a short-circuit in the traces routed on the board 
Q. 



[0059] The element main body sections 1 a of the op- 
tical elements 1 are housed in the corresponding stor- 
age recesses 125 of the connector housing 120 wholly 
formed frommetal material. Hence, all the heat in the 
5 connector housing 120 can be dissipated, thereby ef- 
fectively dissipating the heat developing in the optical 
elements 1 . 

[0060] The heatsink section 1 32 is provided in the vi- 
cinity of the area where the optical elements 1 are to be 
10 disposed. Even in this regard, heat can be dissipated 
effectively. 

[0061 ] The connector housing 1 20 is grounded to the 
ground trace provided on the board Q, by way of the 
mount sections 120s and the contact bases 121a. 

is Hence, the connector housing 120 exhibits superior 
noise resistance. Particularly, the element main body 
sections of the optical elements 1 are fully enclosed in 
the connector housing 120. Even in this respect, the 
connector housing 120 exhibits superior noise resist- 

20 ance. 

[0062] While being stored in a shield case, such as 
the shield case 1 0 employed in the first embodiment, 
the optical elements 1 may be housed jn the connector 
housing 120. Here, elimination of the shield case results 
25 jn realization of a simpler construction. 

[Third Embodiment] 

[0063] An optical connector according to a third em- 
bodiment of the present invention will now be described 
by reference to Figs. 7 through 10. 
[0064] The optical connector can be mounted on the 
board Q. The optical connector comprises a connector 
housing member 20C, a case main body section 11 C, 
and a shield case 10C. A case storage recess 25C is 
formed in the connector housing member 20C. The case 
main body section 11Cis housed in the connector hous- 
ing member 20C while storing the optical element main 
body section 1 a of the optical element 1 . Aplurality of 
lead sections 1 2C extend from the case main body sec- 
tion 1 1 C to the outside of the connector housing member 
20C and can be connected to a ground trace P formed 
on the board Q. 

[0065] The optical connector employed in the present 
embodiment is described as a single-pole-type optical 
connector having one built-in optical element 1 . The 
same also applies to the optical connector having two 
poles described in connection with the first embodiment 
and to an optical connector having three or more poles. 
[0066] Respective constituent elements will be de- 
scribed specifically. A shield case 10C is formed by 
means of punching conductive material; e.g., metal 
plate material of brass, phosphor bronze, stainless 
steel, or nickel silver (NISIL), as required, and bending 
the thus-punchedpiece. The shield case 1 0C comprises 
a case main body section 11 C capable of housing the 
element main body section 1a of the optical element 1, 
and a plurality of lead sections 1 2C extending downward 
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from the case main body section 11C. 
[0067] The case main body section 1 1 C is formed into 
substantially the shape of a housing having an open bot- 
tom. When the element main body section 1 a of the op- 
tical element 1 is inserted into the case main body sec- 
tion 11C from the open bottom thereof, the entirety of 
the element main body section 1 a is housed in the case 
main body section 1 1 C. In this state; the entirety of the 
element main body section 1a is covered with the case 
main body section 1 1C. As will be described later, alead- 
section 12C is grounded by means of connection to the 
ground trace P formed on the board Q, thereby electro- 
rhagnetically shielding the optical element 1 . A window 
section 1 1 Ca is formed at the front side of the case main 
body section 1 1 C. A light-receiving surface or light-emit- 
ting surface provided on the front side of the element 
main body section i a faces the outside through the win- 
dow section 11 Ca. 

[0068] A plurality of lead sections 12C extend down- 
ward from the edge of the bottom opening of the case 
main body section 1 1 C. Each of the lead sections 1 2C 
is bent so as to extend directly below after having ex- 
tended slightly from the case main body section 11C. 
Each of the lead sections 12C can be connected to the 
ground trace P without involvement of interference with 
areas in which the lead sections 1 b of the element main 
body sections 1 a are to be connected to predetermined 
traces of the board Q. As mentioned above, the lead 
section 1b extending downward from the element main 
body section ia extends downward from the bottom 
opening of the case main body section 11 C while the 
element main body section 1a is housed in the corre- 
sponding case main body section 11 C. 
[0069] The ground trace P to be formed on the board 
Q is preferably formed into a geometry having a suffi- 
cient surface area, so as to become wider than traces 
located around the trace P such that the heat propagat- 
ing through the lead sections 12C is readily dissipated 
surroundings while the lead sections 12C remain con- 
nected to the trace P. 

[0070] As shown in Figs. 7 and 1 0, a connector hous- 
/ ' ing member 20C is molded from resin into a substan- 

tially angular cylindrical member. A cylindrical ferrule 
guide section 23C is formed in substantially the axial 
center of a cylindrical internal space of the connector 
housing member 20C. A case storage recess 25C ca- 
pable of holding and storing the shield case 10C is 
formed at the rear of the ferrule guide section 23C. 
[0071] The case storage recess 25C is opened in the 
bottom of the connector housing member 20C. The case 
main body section 11Cof theshieldcase 1 0C is inserted 
into a case storage recess 25C from the bottom opening 
of the case main body section 1 1 C. Then, while the light- 
receiving or light-emitting surface of the optical element 
1 stored in the shield case 10C faces the ferule guide 
section 23C through the window 11Ca, the case main 
body section 11 C of the shield case 10C is housed in 
the case storage recess 25C. At this time, the lead sec- 



tions 1 2C of each shield case T0C and the lead section 
1b of the optical element 1 extend downward beyond 
the connector housing member 20C by way of the bot- 
tom opening of each case storage recess 25C. When 

5 the optical connector is mounted on the board Q, the 
lead sections 12C are grounded to ground traces Pfor 
grounding purpose routed on the board Q, by means of 
soldering. The lead section 1b is electrically connected 
to. a predetermined trace routed on the board Q, as re- 

10 quired, by means of soldering. More specifically, the 
connector housing member 20C itself is screw-fastened 
to the board Q, by way of fastening means such as 
screws. 

[0072] The lead sections 1 2C can be connected to the 
* 5 ground trace P through any of various techniques which 
facilitate transfer of heat, such as welding, or through 
soldering. 

[0073] When the optical connector is connected to an 
unillustrated mating optical connector whHe the shield 

20 cases T0C are retained in the respective case storage 
recesses 25C, a ferule of the mating optical connector 
is fitted and guided deep into the ferule guide section 
23C. As a result, the end faces of optical fibers retained 
and housed in the ferule oppose the light-emitting or 

25 light-receiving surfaces of the optical elements 1 situat- 
ed in deep positions in the ferule guide sections 23C, 
thereby optically coupling the optical fibers and the op- 
tical elements 1 . 

[0074] Since the element main body section 1 a of the 

30 optical element 1 is housed in the shield case 10C, the 
optical or the shield case 1 0C having the foregoing con- 
struction exhibits superior noise resistance. The case 
main body section 11 C of the shield case 10C is provid- 
ed with a plurality of lead sections 12C which extend to 

35 the outside of the connector hosing member 20C and 
can be connected to the ground trace P formed on the 
board Q. The heat developing in the optical ejements 1 
propagates to the ground trace P via the plurality of lead . 
sections 12C, thus escaping to the outside. Thus, the 

^0 optical connector or the shield case 10C is superior in 
thermal dissipation of the optical elements 1 . 
[0075] The shield case 10C is connected* to the 
ground trace P via the plurality of lead sections 12C. 
Hence, resistance arising between the shield case 1 0C 

45 and the trace P is minimized; and the noise inflicted on 
the shield case 10C can readily escape to the trace P 
Thus, the shield case 1 0C can exhibit a sufficient shield- 
ing effect. , 

[0076] In the third embodiment, the plurality of lead 
so sections 1 2C are formed in the edge of the bottom open- 
ing of the case main body section 11C; that is, a rear 
portion of the edge. However, the lead sections 1 2C may 
be formed in a side or front portion of the edge of the 
bottom opening of the case main body section 11C. In 
55 short, the only requirement is that the plurality of lead 
sections 12C extend from the case main body section 
1 1 C so as to be connectable to the ground trace formed 
on the board. ' 
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[0077] If two or more lead sections 1 2C are available, 
the optical connector is superior in heat dissipation to a 
related-art optical connector having a single lead sec- 
tion. If three or more lead sections 12C extend from the 
case main body section , the only requirement is that two 
or more of the lead sections 12C be connected to the 
ground trace. There may exist a so-called unoccupied 
lead section 12C. 

[0078] As in the case of a shield case 10D shown in 
Fig. 11, a plurality of lead sections 12D extending from 
the case main body section 11C may be interconnected 
by means of an interconnection section 13D in an area 
before the area in which the lead sections are to be con- 
nected to the ground trace R 

[Fourth Embodiment] 

[0079] An optical connector according to a fourth em- 
bodiment of the present invention will now be described, 
by reference to Figs. 12 through 14. 
[0080] I n the optical connector, a case storage recess 
25E is formed in a connector housing member 20E. An 
opening 25Eh of the case storage recess 25 E is formed 
in a rear surface of the connector housing member 20E. 
The shield case 1 0E housing an element main body sec- 
tion of the optical element is retained and housed in the 
case storage recess 25E by way of the opening 25 Eh. 
The heat developing in the optical element is dissipated 
to the outside through the opening 25Eh. 
[0081] As a result, the element main body section of 
the optical element is held in the connector housing 
member 20E while being housed in the shield case 10E. 
Hence, the optical connector has superior noise resist- 
ance. 

[0082] The heat developing in the optical element is 
transferred to the shield case 10E, and the heat is then 
dissipated to the outside via the opening 25Eh. Hence, 
the optical connector is also superior in heat dissipation. 
As a construction for dissipating the heat developing in 
the optical element to the outside through the opening 
25Eh, there can be employed a construction in which 
the rear surface of the shield case 10E is exposed di- 
rectly to the outside through the opening section 25Eh, 
or a construction in which a heatsink section having a 
predetermined radiation function is exposed to the out- 
side through the rear surface of the shield case 10E 
while being brought in contact with or formed integrally 
with the rear surface of the shield case 1 0E through the 
opening section 25Eh. 

[0083] In relation to the optical connector, a position- 
ing projection 14 is formed in the shield case 10E in a 
direction orthogonal to the direction in which insertion to 
the case storage recess 25 E is to be effected. A guide 
groove section 27 for slidably engaging with the posi- 
tioning projection 14 is formed in a circumferential wall 
section extending from the opening 25Eh of the connec- 
tor housing member 20E to the case storage recess 
25E. The positioning projection 14 is sJidably engaged 



with the guide groove section 27, so that the shield case 
10E is inserted into the case storage recess 25E while 
being positioned in at least one direction orthogonal to 
the direction in which the shield case 10E is to be insert - 
s ed. 

[0084] Respective constituent elements will be de- 
scribed in more detail. As in the case of the shield case 
10C described in connection with the third embodiment, 
the shield case 10E schematically comprises a case 

10 main body section 1 1 E (corresponding to the case main 
body section 1 1 C) capable of housing an element main 
body section of an optical element; and a plurality of lead 
sections 12E (corresponding to the lead sections 12C) 
extending from the case main body section 11 E. The 

15 present embodiment encompasses the case where only 
one lead section 12E is employed. 
[0085] As shown in Fig. 12, the connector housing 
member 20E is molded from resin into a substantially 
angular cylindrical member. A cylindrical ferrule guide 

20 member (omitted from Fig. 12; see Figs. 2 and 7) is 
formed in a substantially axial center of the cylindrical 
internal space within the connector housing 20E. A 
housing recess section 25E capable of retaining and 
housing the shield case 1 0E is formed at the rear of the 

25 ferule guide section. 

[0086] The case storage recess 25 E opens in the bot- 
tom of the connector housing member 20E. While the 
element main body section of the optical element is 
housed in the case main body section 11 E of the shield 

30 case 10E, the case main body section 11 E is inserted 
into the case storage recess 25E by way of the rear 
opening 25Eh. Then, while the light-receiving or light- 
emitting surface of the optical element faces the ferule 
guide section, the case main body section 1 1 E of the 

35 shield case 10E is housed in the case storage recess 
25E. When an unillustrated mating optical connector is 
connectedto the optical connector while the shield case 
10E is retained and housed in the case storage recess 
25E 5 a ferule of the mating optical connector holding the 

40 end of an optical fiber is inserted and guided into the 
ferule guide section, thereby optically coupling the opti- 
cal fiber and the optical element. 
[0087] As in the case of the first through third embod- 
iments, the lead sections 12E of the shield case 10E 

45 and the lead sections of the optical element extend 
downward beyond the connector housing member 20E 
by way of the bottom opening of each case storage re- 
cess 25E. When the optical connector is mounted on 
the board Q, the lead sections 1 2E and the lead sections 

50 of the optical elements are soldered to predetermined 
traces formed on the board, as required. Here, the con- 
nector housing member 20E itself is screw-fastened to 
the board, by means of fastening means such as 
screws, via screw lock sections 20Es provided on both 

55 sides of the connector housing member 20E. 

[0088] In the present embodiment, the rear surface of 
the shield case 10E is exposed directly to the outside 
through the opening 25Eh. The heat that has propagat- 
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ed from the optical element to the shield case 10E is 
dissipated through the exposed portion. 
[0089] The guide groove section 27 capable of slida- 
bly engaging with the positioning projection 1 4 is formed 
in a circumferential waN section extending from the 
opening 25Eh of the connector housing member 20E to 
the case storage recess 25E. The positioning projection 
14 capable of slidably engaging with the guide groove 
section 27 is formed in the case main body section 11 E 
of the shield case 1 0E. 

[0090] In the present embodiment, in relation to the 
connector housing member 20E, a total of three guide 
groove sections 27 are formed, in both sides and an up- 
per surface of the circumferential wall section extending 
from the opening 25Eh to the case storage recess 25E. 
In relation to the shield case 10E, a total of three posi- 
tioning projections 14 are formed, in both side surfaces 
and an upper surface of the case main body section 1 1 E 
so as to project to the outside. 

[0091 ] Each of the guide groove sections 27 is formed 
in the shape of a slit passing through the case storage 
recess 25E. Specifically, the guide groove sections 27 
are formed so. as to extend in the longitudinal direction 
of the connector housing member 20E; that is, a direc- 
tion in which the shield case 10E is to be inserted. 
[0092] Each of the positioning projections 14 is 
formed into a rectangular-parallelepiped shape which is 
slightly smaller in width than a corresponding guide 
groove section 27. The positioningprojections 14 are 
formed so as to be able to slidably fit into corresponding 
guide groove sections 27. 

[0093] The shield case 10E is pressed and inserted 
into the case storage recess 25E through the opening 
25Eh by means of fitting the positioning projections 14 
into corresponding guide groove sections 27. As a re- 
sult, trie shieldcase 1 0E is inserted into the case storage 
recess 25E while being positioned in the vertical and 
transverse directions orthogonal to the direction in 
which the shield case 10E is to be inserted. 
[0094] As a matter of course, the optical connector 
having the foregoing construction is superior in terms of 
, . - noise resistance and heat dissipation of an optical ele- 

ment. Further, the positioning projections 14 are formed 
in the shield case 10E in a direction orthogonal to the 
direction In which Insertion to the case storage recess 
25E Is to be effected. Further, the guide groove section 
27 capable of slidably engaging with the position ing pro- 
jection 1 4 is formed in a circumferential wall section ex- 
tending from the opening 25Eh of the connector housing 
member 20E to the case storage recess 25 E. The posi- 
tioning projections 14 are slidably engaged with the 
guide grooves 27. As a result, the shield case 10E in- 
serted into the case storage recess 25 E while being po- 
sitioned in at least one dfrection orthogonal to the direc- 
tion in which the shield case 1 0E is to be inserted. Thus, 
the shield case 1 0E can be accurately positioned in the 
case storage recess 25 E. Particularly, the light-emitting 
or light-receiving surface of the optical element 1 can be 



correctly aligned with the ferule guide section. 
[0095] In the present embodiment, the positioning 
projection 14 and the guide groove section 27 are pro- 
vided in groups of three for positioning the shield case 
5 10E in the direction orthogonal to the direction in which 
the shield case 10E is to be inserted. An upper portion 
of the shield case 1 0E is positioned in the horizontal di- 
rection, and side portions of the same are positioned in 
the vertical direction. When the positioning projection 14 
io and the guide groove section 27 are provided in at least 
a group of one; i.e., when at least one positioning pro- 
jection 14 and a corresponding guide groove section 27 
are provided, the shield case 10E can be positioned in 
at least one direction. 

'5 [0096] In the present embodiment, the guide groove 
sections 27 are formed into slits which pass through the 
case storage recess 25 E; However, In consideration of 
the guide function, the guide grooves 27 may be formed 
into blind grooves. 

20 [0097] The guide grooves 27 are formed so as to pass 
through at least the case storage recess 25E, and the 
positioning projections 1 4 are exposed to the outside by 
way of the through portions while the shield case 10E is 
housed in the case storage recess 25 E. In this situation, 

25 the heat that has propagated to the shjeld case 1 0E from 
the optical elements escapes to the outside by way of 
the exposed portions of the positioning projections 14, 
Thus, the present embodiment yields the merit of being 
superior in dissipating heat from optical elements. 

30 

[Fifth Embodiment] 

[0098] An optical connector according to a fifth em- 
bodiment of the present invention will now be described 

35 by reference to Figs. 15A through 16H. 

[0099] While the element main body section 1 a of the 
optical element 1 is housed in a shield case 10F, the 
optical connector is incorporated into the connector 
housing member. Heat developing in the optical element 

40 1 is to be dissipated through the shield case 10F. 

[0100] Conceivable constructions for dissipating heat 
from the optical element 1 by way of the shield case 1 0F 
include the constructions that have been described in 
connection with the first, third, and fourth embodiments. 

<s [0101] In relation to the optical connector according 
to the present embodiment, an elastic member 15 is in- 
terposed between the element main body section 1 a of 
the optical element 1 and the case main body section 
11 F of the shield case 10F capable of housing the e!e- 

so ment main body section 1a while remaining in intimate 
contact with at least a portion of an exterior surface of 
the element main body section 1a and a portion of an 
interior surface of the case main body section 11 F. 
[0102] More specifically, the shield case 10F compris- 

55 es a case main body section 1 1 F capable of housing the 
entirety of the element main body section 1a of the op- 
tical element 1 , and one or a plurality of lead sections 
12F (three lead sections 12F in the present embodi- 
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ment) extending downward from the case main body 
section 11 F. 

[0103] The case main body section 11 F corresponds 
to the case main body sections 11 , 11C, and 11 E de- 
scribed in connection with the first, third, and fourth em- 
bodiments. In the present embodiment, the case main 
body section 11 F is retained and housed in an unillus- 
trated connector housing member while housing the el- 
ement main body section 1a. Here, positioning projec- 
tions 10Fp are formed in a front plate portion and side 
plate portions of the case main body section 11 F so as 
to protrude inwardly. The projections 1 0Fp are engaged 
with the surface of the elastic member 15 to be de- 
scribed later, thereby positioning and retaining the elas- 
ticmember 15 and the optical element 1 . While the ele- 
ment main body section 1 a is housed in the case main 
body section 11 E, the light-receiving or light-emitting 
surface of the element main body section 1 a faces the 
outside by way of a substantially-oval window section 
1 1 Fa formed in the front side of the case main body sec- 
tion 11 F. 

[0104] The lead section 12F corresponds to the lead 
sections 12, 12C, and 1 2E described in connection with 
the first, third, and fourth embodiments. The lead sec- 
tions 1 2F extend downward beyond the connector hous- 
ing member and are connected to the ground trace 
formed on the board, by means of soldering, while the 
optical connector is mounted on the board. 
[01 05] The elastic member 1 5 is formed from conduc- 
tive, magnetic, and elastic material. The elastic member 
1 5 is interposed between the element main body section 
1a of the optical element 1 and the case main body sec- 
tion 11 F of the shield case 1 0F capable of housing the 
element main body section 1a while remaining in inti- 
mate contact with at least a portion of an exterior surface 
of the element main body section 1 a and a portion of an 
interior surface of the ease main body section 11F. As 
conductive, magnetic, and elasticmate rials, there are 
employed substances which are formed by means of 
mixing, into elastic base material such as rubber, con- 
ductive powder such as carbon powder, or a metal filler 
and magnetic material powder such as ferrite or Send- 
ust. 

[0106] In the present embodiment, the elastic mem- 
ber 15 is interposed so as to surround four longitudinal 
sides of the element main body section 1a. More spe- 
cifically, piatematerial is cut out so as to match the in- 
ternal shape of a front plate section of the case main 
body section 1 1 F, the internal shape of a rear plate sec- 
tion of the same, and the internal shapes of side plate 
sections of the same, thereby forming the elastic mem- 
bers 1 5. Then the thus-cut elasticmembers 1 5 are inter- 
posed between the front surface, rear surface, and side 
surfaces of the element main body section 1 and the 
front plate section, rear plate section, and side plate sec- 
tions of the case main body section 11 F. 
[0107] The following methods would be adopted as 
an assembly method for interposing the elastic mem- 



bers 15 between the exterior surface of the element 
main body section 1 a and the interior surface of the case 
main body section 11 R According to one method, the 
elastic members 1 5 are affixed to four longitudinal sides 

5 of the element main body section 1 a be forehand. The 
element main body section 1a is press-fitted into the 
case main body section 1 1 F. According to another meth- 
od, the elastic members 15 are affixed to portions of the 
case main body section 11 F— which are to enclose the 

10 surfaces of the element main body section 1 a — while 
the case main body section 11 F is in an exploded state. 
The case main body section 11 F is then assembled 
through folding, and the element main body section 1a 
is press-fitted into the case main body section 11 F. 

15 [01 08] A window section 1 5a is formed in a portion of 
the elastic member 1 5 provided on the front side of the 
element main body section 1a, the portion correspond- 
ing to the window section 11 Fa. 

[0109] The optical connector or shield case having the 

20 foregoing construction is incorporated into the connec- 
tor housing member while the element main body sec- 
tion 1 a is housed in the shield case 10F. As a matter of 
course, the optical connector or shield case is superior 
in noise resistance of the optical element 1 . In the optical 

25 connector which dissipates heat from the optical ele- 
ment 1 by way of the shield case 1 0F, the elastic mem- 
bers 15 are interposed between the element main body 
section 1a of the optical element 1 and the case main 
body section 11 F of the shield case 10F capable of 

30 housing the element main body section 1 a while remain- 
ing in intimate contact with at least a portion of an exte- 
rior surface of the element main body section 1a and a 
portion of an interior surface of the case main body sec- 
tion 1 1 F. The elastic members 1 5, which are usually sol- 

35 id, are superior in heat conductivity to air which would 
otherwise be present between the element main body 
section 1a and the case main body section 11 F when 
the elasticmembers 15 are absent. The heat developing 
in the optical element 1 is readily transferred to the 

40 shield case 1 0F by way of the elastic members 1 5 : and 
the heat is then dissipated to the outside from the shield- 
case 10F. Thus, the optical connector or shield case 
having the foregoing construction is also superior in heat 
dissipation of the optical element 1 . 

45 [0110] When only an improvement In transfer of heat 
from the element main body section 1a to the shield 
case 1 0F is sought, use of the elastic members 1 5 hav- 
ing the property of coming into intimate contact with the 
surface of the element main body section 1 a or that of 

so the case main body section 11 F is sufficient. 

[0111] In the present embodiment, the elastic mem- 
bers 15 are formed from conductive, magnetic, and 
elastic material (or elastic material having conductivity . 
and a magnetic property). Then, the following advan- 

55 tage can be yielded. 

[0112] More specifically, the shield case 10F housing 
the optical element 1 is constructed such that the light: 
emitting or light-receiving surface of the optical element 
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1 faces the outside. Hence, the window section 11 Fa is 
indispensable for the shield case 10F. However exter- 
nal noise may induce an eddy current in the conductive 
portion of the edge of the window section 11 Fa. This ed- 
dy current may in turn induce radiation of an electromag- 5 
netic wave. Further, the optical element 1 itself induces 
an electromagnetic wave. Particularly, an electromag- 
netic wave induced by high-frequency operation is sub- 
jected to irregular reflection within the space of the case 
main body section 1 1F. 10 
[01 1 3] By means of imparting conductivity and a mag- 
netic property to the elastic members 15, the elastic 
members 15 absorb the electromagnetic wave radiated 
from the edge of the window section 11 Fa and the elec- 
tromagnetic wave induced by the optical element 1, *5 
thereby preventing irregular reflection of an electromag- 
netic wave. Particularly, by means of imparting a mag- 
netic property to the elastic members 15, the elastic 
members 1 5 effectively exhibit an electromagnetic wave 
absorption effect, thereby preventing reflection of an 20 
electromagnetic wave (entrance noise), which would 
otherwise arise on the surfaces of the elastic members 
15, and suppressing a high-frequency current develop- 
ing in the surface of the shield case 1 0F to thereby pre- 
vent re-radiation of noise. 25 
[0114] In the present embodiment, as a result of In- 
terposition of ihe elastic members 15 between the ele- 
ment main body section 1 a and the case main body sec- 
tion 11F : in addition to the radiating effect and electro- 
magnetic wave absorption effect of the optical element 30 
1 , mechanicat and thermal vibrations imposed on the 
shield, case 10F are absorbed, thereby preventing oc- 
currence of positional displacement of the element main 
body section 1a! Hence, there is also yielded an advan- 
tage of the element main body section 1 a being intimate- 35 
ly and fixedly situated in an accurate position within the 
case main body section 11 F. 

[0115] The elastic members 15 absorb mechanical 
and thermal natural vibrations arising from a difference 
between the shield case 1 0F and the optical element 1 40 
in terms of material, dimension, geometry, and a mount- 
ing method, thereby preventing fracture of the lead sec- 
tions 1 b and like sections. 

[0116] As has been described, the element main body 
section of the optical element Is housed in the shield *s 
case, and hence the optical connector according to the 
present invention has superior noise resistance. The 
heatsink section is provided across the rear surface of 
the shield case and is incorporated into the connector 
housing member while being exposed to the outside of so 
the connector housing member. Hence, heat developing 
in an optical element readily propagates to the heatsink 
section from the shield case, and the heat escapes to 
the outside from the heat heatsink section. Hence, the 
optical connector is also superior in heat dissipation of 55 
the optical element. Particularly, the heatsink section is 
provided across the rear surface of the shield case, and 
hence the heat developing in the optical element prop- 



agates to the heatsink section from the shield case. The 
optical connector according to the present invention has 
a superior heat dissipation characteristic. 
[0117] In relation to the optical connector, the heat- 
sink section is incorporated into the connector housing 
member. The shield case is held down and retained in 
the case storage recess from behind! As a result, the 
shield case can be fixedly held in the connector housing 
member without play. 

[0118] In relation to the optical connector according 
to the present invention, the entirety of the connector 
housing having an element main body.section of the op- 
tical element housed therein is made of metal material. 
The optical connector has superior noise resistance, 
and heat developing in the optical element propagates 
to the metal connector housing, thus readily escaping 
to the outside. The optical connector according to the 
present invention has a superior heat dissipation char- 
acteristic. \ 
[0119] The element main body section of the optical 
element is housed in the shield case, and hence the op- 
tical connector has superior noise resistance. The shield 
case is housed and retained in the case storage recess 
formed in the connector housing member while at least 
the rear surface of the shield case is exposed to the out- 
side. Heat developing in the optical element escapes to 
the outside from the shield case. Hence, the optical con- 
nector according to the present invention is superior in 
heat dissipation of an optical element. 
[0120] The element main body section of the optical 
element is housed in the case main body section of the 
shield case. Hence, the optical connector has superior 
noise resistance. The case main body section is provid- 
ed with a plurality of lead sections which extend outside 
of the connector housing member and are connectable 
to the ground trace formed on the board. Heat develop- 
ing in the optical element is transmitted to the ground 
trace via the plurality of lead sections, thus escaping to 
the outside. Thus/the optical connector according to the 
present invention is superior in heat dissipation of an 
optical element. . 

[0121] The element main body section of the optical 
element is housed in the case main body section of trie 
shield case. Hence, the shield case for an optical con- 
nector has superior noise resistance. Ap I urality of lead 
sections which are connectable to the ground trace 
formed on the board extend to the case main body sec- 
tion. Hence, heat developing in the optical element prop- 
agates to the ground trace via the plurality of lead sec- 
tions, thus escaping to the outside. Hence, the optical 
connector shield case according to the present inven- 
tion is superior also in heat dissipation of an optical el- 
ement. 

[0122] The element main body section of the optical 
element is housed in the case main body section of the 
shield case. Hence, the optical connector shield case 
has superior noise resistance. Further, the case storage 
recess is formed in the connector housing member, and 
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an opening of the case storage recess is formed in the 
rear surface of the connector housing member. The 
shield case haying the element main body section of the 
optical element stored therein is housed and retained in 
the case storage recess by way of the opening. Heat s 
developing in the optical element escapes to the outside 
by way of the opening. Hence, the optical connector is 
superior also in heat dissipation of an optical element. 
In relation to such an optical connector, positioning pro- 
jections are formed in the shield case in a direction or- 
thogonal to the direction in which insertion to the case 
storage recess is effected. Further, guide groove sec- 
tions capable of slidably engaging with the positioning 
projections are formed in a circumferential wall section 
extending from the opening of the connector housing 
member to the case storage recess. The positioning 
projections are slidably engaged with the guide grooves. 
As a result, the shield case is inserted into the case stor- 
age recess while being positioned in at least one direc- 
tion orthogonal to the direction in which the shield case 
is to be inserted. Hence, the shield case can be correctly 
positioned in the case storage recess. 
[0123] The guide grooves pass through at least the 
case storage recess. The positioning projections are ex- 
posed to the outside of the connector housing member 
by way of the through portions while the shield case is 
housed in the case storage recess. Heat developing in 
the optical element propagates to the positioning pro- 
jections from the shield case, thus escaping to the out- 
side. Hence, the shield case is greatly superior in heat 
dissipation of an optical element. 
[01 24] An optical connector is incorporated into a con- 
nector housing member while an element main body 
section of an optical element is housed in a shield case. 
Hence, the optical connector is superior in noise resist- 
ance of an optical element. Further, the optical connec- 
tor dissipates heat of the optical element by way of the 
shield case, and comprises: an elastic member which is 
interposed between the element main body section of 
the optical element and a case main body section of the 
shield case capable of storing the element main body 
section while remaining in at least partial intimate con- 
tact with an exterior surface of the element main body 
section and with an interior surface .of the case main 
body section. Heat developing in an optical element is 
transferred to the shield case by way of the elastic mem- 
ber. The heat is readily dissipated through the shield 
case. Hence, the optical connector is superior also in 
heat dissipation of an optical element. 
[01 25] When the elastic member is formed from con- 
ductive, magnetic, elastic material, there is also yielded 
an advantage of the elastic member being able to sup- 
press and absorb an electromagnetic wave in the shield 
case. 

[0126] The element main body section of the optical 
element is housed in the case main body section of the 
shield case. Hence, the optical connector shield case 
has superior noise resistance. Further, an elastic mem- 



ber is interposed between the element main body sec- 
tion of the optical element and a case main body section 
of the shield case capable of storing the element main 
body section while remaining in at least partial intimate 
contact with an exterior surface of the element main 
body section and with an interior surface of the case 
main body section. Heat developing in an optical ele- 
ment is transferred to the shield case by way of the elas- 
ticmember The heat is readily dissipated through the 
shield case. Hence, the optical connector is superior al- 
so in heat, dissipation of an optical element. 

Claims 

1 . An optical connector, comprising: 

a shield case capable of storing an element 
main body section of an optical element; 
a connector housing member which retains and 
stores the shield case in a case storage recess 
formed therein; and 

a heatsink section which is provided over and 
across a rear surface of the shield case and is 
incorporated into the connector housing mem- 
ber while being exposed to the outside from the 
connector housing member. 

2. The optical connector according to claim 1 , wherein 
the heatsink section is incorporated into the con- 
nector housing member so as to hold down and re- 
tain the shield case in the case storage recess from 
behind. 

3. The optical connector according to claim 1 , wherein 
the heatsink section is formed from material which 
is superior in heat conductivity to that constituting 
the connector housing member. 

4. The opticaj connector according to claim 1 , wherein 
the heatsink section is formed from metal material. 

5. The optical connector according to claim 1 , wherein ' 
the heatsink section has a plurality of heatsink pro- 
jections projecting outwardly. 

6. The optical connector according to claim 1 , wherein 
the heatsink section is formed integrally with the 
shield case. 

7. An optical connector capable of storing an element 
main body section of an optical element in a con- 
nector housing, wherein the entirety of the connec- 
tor housing is formed from metal material. 

8. The optical connector according to claim 7, wherein 
an area of the connector housing located behindthe 
optical element has a plurality of heatsink projec- 
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tions projecting outward. 

9. The optical connector according to claim 7, wherein 
a shield case capable of storing the element main 
body section is retained and housed in the connec- 
tor housing. 

10. An optical connector comprising: 

a shield case capable of storing therein an el- 
ement main body section of an optical element; 
and 

a connector housing member which has a case 
storage recess formed therein and retains and 
stores the shield case in the case storage re- 
cess while at least a rear surf ace of the connec- 
tor housing member is exposed to the outside. 

11. An optical connector capable of being mounted on 
a board, comprising: 

a connector housing member haying a case 

storage recess formed therein; 

a case main body section which is formed so 

as to be able to store an element main body 

section of an optical element and is housed in 

the connector housing member; and 

a plurality of lead sections which extend from 

the case main body section toward the outside 

of the connector housing member and can be 

connected to a ground trace formed on the 

board. 

12. An optical connector shield case capable of being 
mounted on a board, comprising: 

a case main body section which is formed so 
as to be able to store an element main body 
section of an optical element and is retained 
and housed in a connector housing member; 
and 

a plurality of lead sections which extend from 
the case main body section and can be con- 
nected to a ground trace formed on the board. 

13. An optical connector comprising: 

a case storage recess formed in a connector 
housing member; 

a rear surface of the connector housing mem- 
ber facing an opening formed in the case stor- 
age recess; 

a shield case storing an element main body 
section of an optical element, wherein the 
shield case is retained and housed in the case 
storage recess, and heat developing in the op- 
tical element is dissipated to the outside 
through the opening; 
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a positioning projection formed in the shield 
case in a direction orthogonal to a direction in 
which insertion to the case storage recess is to 
be made; and 

a guide groove section which is capable of sli- 
dably engaging with the positioning projection 
and is formed in a circumferential wall section 
extending from the opening of the connector 
housing member to the case storage recess; 

wherein the positioning projection is slidably 
engaged with the guide groove section, so that the 
shield case is inserted into the case storage recess 
while being positioned in at least one direction or- 
thogonal to the direction in which the shield case is 
to be inserted. 

14. The optical connector according to claim 13, where- 
in the guide groove passes, through the case stor- 
age recess, and while the shield case is housed in 
the case storage recess, the positioning projection 
is expoised to the outside of a connector housing 
member by way of the through portion of the case 
storage recess. 

15. An optical connector which is incorporated into a 
connector housing member while an element main 
body section of an optical element is housed in a 
shield case and which dissipates heat of the optical 
element by way of the shield case, said connector 
comprising: . 

an elastic member which is interposed between 
the element main body section of the optical el- 
ement and a case main body section of the 
shield case capable of storing the element main 
body section while remaining in at least partial 
intimate contact with an exterior surface of the 
ejement main body sectipn and with an interior 
surface of the case main body section. 

16. The optical connector according to claim 15, 
where in the elastic member is formed from a con- 
ductive,, magnetic, and elastic material. 

17. An optical connector shield case which is incorpo- 
rated into a connector housing member while an el- 
ement main body section of an optical element is 
housed in a shield case and which dissipates heat 
of the optical element by way of the shield case, said 
connector comprising: 

an elastic member which is interposed between 
the element main body section of the optical el- 
ement and a case main body section of the 
shield case capable of storing the element main 
body section while remaining in at least partial 
intimate contact with an exterior surface of the 



13 



NSOOCID: <EP 1227349A2J_> 



25 



EP 1 227 349 A2 



element main body section and with an interior 
surface of the case main body section. 

5 



w 



15 



20 



25 



30 



35 



40 



45 



50 



55 



14 



1227349A2_!_> 



EP 1 227 349 A2 




15 



EP 1 227 349 A2 




N/SDOCID: <EP 1227349A2_I_> 



EP 1 227 349 A2 



FIG. 5 



125 
'la^ 
1b 



120 



-120s 




-121a 



121b 



FIG. 6 



132a 




120s 



17 



WSDOCID: <EP 1227349A2_I_> 



EP 1 227 349 A2 



FIG. 7 2?c 

25C 




18 

3NSDOCID: <EP t227349A2_l_> 



EP 1 227 349 A2 



FIG. 8 A 

12C 




TOC 





12C 



FIG. 8D FIG. 8E 

11C 11C 





J ) v. 




^^10C 




^^10C 



1 



12C 




'IOC 



12C 



FIG. 8C 

11C 




19 



BNSDOCID: <EP 1 227349A2_I_> 



EP 1 227 349 A2 




WSDOCIO <EP 1227349A2J_> 



20 



EP 1 227 349 A2 



FIG. 11 




10D 



21 

INSDOCID: <EP 122734SA2J_> 



EP 1 227 349 A2 



FIG. 12 



20Es 




12E 



NSDOCID: <EP. 



1227349A2_I_> 



EP 1 227 349 A2 

FIG. 13 



14 




12E J 
12E 



JNSDOCID: <EP 1 227349 A2_l_> 



23 



EP 1 227 349 A2 



FIG. 14A 




FIG. 14B 

1 

_rt 



14 ™ 



14> 



o 




14 



11E 



12E 



FIG. 14D FIG. 14E 

14 A 0E 14 IDE 



12E 



/t 



11E 



12E 



FIG. 14C 



11E ^ 



10E 




12E 



24 



1227343A2_I_> 



EP 1 227 349 A2 



FIG. 15A 




FIG. 15C 



1b la 



10F 



15- 




^=1 



12F 15 



F/G. 15D 



10Fp 



lOFp- 




F/G. 75E 

w 





11F— 


-15 


15 


15 


fla- 






■11 F 


v 





10F 
^15 



J5a 
^11 Fa 



r 



25 

NSDOCIO: <EP .1 227349 A2_l_> 



EP 1 227 349 A2 



FIG. 16F 



1a 15 



15- 



f!2 



10F 



15 



.15 
-^11F 



F/G. 76G 

4«r- 10F 
10Fp 10Fp ~r 



f/g. re/ 





15- 



FIG. 16H 

10F 



15 



.15 
^11F 



15 



12F 



26 



1227349A2_I_> 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(ID EP 1 227 349 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

23.06.2004 Bulletin 2004/26 

(43) Date of publication A2: 

31.07.2002 Bulletin 2002/31 

(21) Application number: 02001257.1 

(22) Date of filing: 17.01.2002 



(51) Intci7: G 02 B 6/42, G 02 B 6/38, 

H01 L 23/36, H01R 1 3/658, 
H05K9/00, H01L 23/60 



(84) Designated Contracting States: 


(72) 


Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• 


Nakura,Yuji, 


MCNLPTSETR 




c/oAutonetworks Technologies, Ltd. 


Designated Extension States: 




Nagoya-shi, Aichi (JP) 


ALLTLVMKROSI 




Imazu, Hitoshi, 


(30) Priority: 18.01.2001 JP 2001010027 




c/oAutonetworks Technologies, Ltd. 




Nagoya-shi, Aichi (JP) 


03.04.2001 JP 2001104431 


- • 


Asada, Kazufcyro, 


05.04.2001 JP 2001106866 




c/oAutonetworks Technologies Ltd. 


(71) Applicants: 




Nagoya-shi, Aichi (JP) 




• AUTONETWORKS TECHNOLOGIES, LTD. 


(74) 


Representative: 


Nagoya-shi, Aichi (JP) 




Winter, Brandl, Furniss, Hubner, Ross, Kaiser, 


• Sumitomo Wiring Systems, Ltd. 




Polte Partnerschaft 


Yokkaichi-shi Mie-ken (JP) 




Patent- und Rechtsanwaltskanzlei 


• SUMITOMO ELECTRIC INDUSTRIES, LTD. 




Alois-Steinecker-Strasse 22 


Osaka-shi, Osaka 541 (J P) 




65354 Frelslng (DE) 



(54) Optical connector and shield connector therefor 



(57) An optical connector is housed in a connector 
housing member 20 while an optical element 1 is 
housed in a shield case i0. The optical connector in- 
cludes a connector housing member 20 which is made 
of resin and has a case storage recess 25 capable of 
housing the shield case 10, and a metal heatsink 30 



which is attached to the connector housing member 20 
so as to close a rear opening of the case storage recess 
25. The heatsink section 30 comes into contact with the 
shield case 10 and is fitted into a rear opening of the 
case storage recess 25 while being exposed to the out- 
side. 



CO 
< 

CO 

CM 
CM 



CL 
111 



FIG. 1 




Printed by Jouvc, 75001 PARIS (FR) 



3NSDOCID: <EP_ 



1227349A3J_> 



EP 1 227 349 A3 



4 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 GO 1257 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 

ot relevant passages . 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lrrt.CI.7) 



US 4 737 008 A (MITSUMI ELECTRIC CORP) 
12 April 1988 (1988-04-12) 

* column 12, line 38 - column 17, line 61; 
figures 20-36 * 

US 5 259 053 A (THE WITHAKER CORPORATION) 
2 November 1993 (1993-11-02) 

* column 3, line 19 - line 41; figure 2 * 



EP 0 928 026 A (HITACHI LTD) 
7 July 1999 (1999-07-07) 

* column 12, line 26 - column 15, line 31; 
figures 4-6 * 

PATENT ABSTRACTS OF JAPAN 

vol. 1998, no. 10, 

31 August 1998 (1998-08-31) 

-& JP 10 125831 A (SUMITOMO METAL IND 

LTD) , 15 May 1998 (1998-05-15) 

* abstract * 



1-6,10 



10 

1-6 
1-6 



1-6 



US 5 267 122 A (ALCATEL NETWORK SYSTEMS) 

30 November 1993 (1993-11-30) 

* column 5, line 4 - column 6, line 40 * 

PATENT ABSTRACTS OF JAPAN 
vol. 2000, no. 01, 

31 January 2000 (2000-01-31) 

-& JP 11 297427 A (SANWA DENKI K06Y0 CO 
LTD; NIPPON TELEGR SAMP; TELEPH CORP 
&LT;NTT&GT;), 29 October 1999 (1999-10-29) 

* abstract * 

-/- 



7-10 



1-10 



The present search report has been drawn up for all claims 

Dale al completion of the seardt 



Place ol search 

Munich 



28 April 2004 



G02B6/42 

G02B6/38 

H01L23/36 

H01R13/658 

H05K9/00 

H01L23/60 



TECHNICAL FIELDS 
SEARCHED (lnLCI.7) 



G02B 
H01L 
H01R 
H05K 



Examiner 

Frisch, A. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing dale 
D : document cited in the application 
L : document cited for other reasons 



& Trremter of the same patent family, correspond ing 
document 



2 



3NSDOCID <EP. 



1227349A3_L> 



EP 1 227 349 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 00 1257 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 

of retevant passages . 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnlCL7> 



PATENT ABSTRACTS OF JAPAN 
vol. 014, no. 296 (P-1067), 
26 June 199G (1990-06-26) 
-& JP 02 093413 A (HITACHI LTD) , 
4 April 1990 (1990-04-04) 

* abstract; figures 1-4 * 

EP 0 524 406 A (SUMITOMO ELECTRIC 
INDUSTRIES) 27 January 1993 (1993-01-27) 

* column 2, line 33 - column 3, line 11; 
figures 1,2 * 



11,12 



EP 0 580 289 A (YAMAICHI ELECTRIC CO LTD) 
26 January 1994 (1994-01-26) 
* column 3, line 13 - column 4, line 15; 
figures 3,4,6,8,9 * 



PATENT ABSTRACTS OF JAPAN 

vol . 1995, no. 04, 

31 May 1995 (1995-05-31) 

-& JP 07 015032 A (FUJITSU LTD), 

17 January 1995 (1995-01-17) 

* abstract; figures 1,4A,4B * 



11,12 



11,12, 
15-17 



11,12 



PATENT ABSTRACTS OF JAPAN 

vol. 1997, no. 07, 

31 July 1997 (1997-07-31) 

-& JP 09 061677 A (SUMITOMO WIRING SYST 

LTD) , 7 March 1997 (1997-03-07) 

* abstract; figures 1,2,5-8,10,11 * 



13,14 



DE 196 37 743 A (TAIWAN LI TON ELECTRONIC 
CO) 19 March 1998 (1998-03-19) 
* column 4, line 56 - column 6, line 35; 
figures 8,9 * 

-/-- 



15-17 



The present search report has been drawn up for aD claims 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



8 
I 



Place of search 

Munich 



Date of compfetion of the search 

28 April 2004 



CATEGORY OF CITED DOCUMENTS 

X : particularly retevant if taken alone 

V : particularly relevant if combined with another 

document of me same category 
A : technological background 
D : non-written disclosure 
P : intermediate document 



Frisch, A 



T : theory or principle underlying the invention 
E : earlier patent document but published on. ot 

after the Ming date 
D : document cited in the application 
L : document cited lor other reasons 



a : member ot me same patent ramify, corresponding 
document 



INSDOCID: <EP____1227349A3_I_> 



3 



EP 1 227 349 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 00 1257 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



PATENT ABSTRACTS OF JAPAN 
vol. 016, no. 379 (E-1247), 

13 August 1992 (1992-08-13) 

-& JP 04 120759 A (MITSUBISHI RAYON CO 
LTD), 21 April 1992 (1992-04-21) 

* abstract; figures 1-5 * 

EP 0 909 118 A (THOMAS & BETTS INT) 

14 April 1999 (1999-04-14) 

* column 3, line 16 - line 20; figure 3 * 

* column 3, line 35 - line 37 * 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CL7) 



115-17 



US 5 060 114 A (ZENITH ELECTRONICS CORP.) 
22 October 1991 (1991-10-22) 

* column 2, line 55 - column 5, line 17; 
figures 1-3 * 

PATENT ABSTRACTS OF JAPAN 
vol. 018, no. 646 (E-1641), 

8 December 1994 (1994-12-08) 
-& OP 06 252578 A (NEC CORP), 

9 September 1994 (1994-O9-09) 

* abstract; figures 1-4 * 



I 15-17 



jl5-17 



.15-17 



TECHNICAL FIELDS 
SEARCHED <llrt.CI7) 



The present search report has been drawn up for al claims 



Place of 

Munich 



Dai© or compfetian of the search 

28 April 2004 



Examiner 

Frisch, A 



CATEGORY OF CITED DOCUME NTS 

X : particularly relevant H taken atone 

Y -. particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
p : intermediate document 



T : theory or principle underlying the invention 
E : earlier palent document, but published on. or 

after the filing date 
D : document cited in the application 
L : documen t cited tor other reasons 



4 : member of the same patent family, corresponding 
document 



4 



3NSDOC1D- <EP. 



1227349A3J_> 



EP 1 227 349 A3 



European Patent 
Office . 



Application Number 

EP 02 00 1257 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of filing more than ten claims. 

□ Onfy part of the claims have been paid within the prescribed time limit. The present European search 
report has been drawn up for the first ten claims and for those claims tor which claims fees have 
been paid, namely claim(s): 



□ No claims fees have been paid within the prescribed time limit. The present European search report has 
been drawn up lor the first ten claims; 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements ot unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



EI 
□ 
□ 



All further search fees have been paid within the fixed time limit. The.present European search report has 
been drawn up for ali claims. 

As all searchable claims could be searched without effort justifying an additional fee, the Search Division 
did not invite payment of any additional fee. 

Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has been drawn up tor those parts of the European patent application which relate to the 
inventions in respect of which search fees have been paid, namely claims: 



□ 



None of the further search fees have been paid within the fixed time limit. The present European search 
report has been drawn up for those parts of the European patent application which relate to the invention 
first mentioned in the claims, namely claims: 



3NSDOC1D: <EP_ 



_ 1227349 A3 J_> 



EP 1 227 349 A3 




Application Number 

European Patent LACK OF UNITY OF INVENTION 

Office SHEET B EP 02 GO 1257 



The Search Division considers thai the present European patent application does not c ornpljr wjttjttie 
requSnts oTun»y of invention and relates to several inventions or groups of mvenfons. namely. 



1. claims: 1-10 



Subject 1 relates to an optical connector with a connector 
housing, surrounding an optical element encased in 
case, the connector housing comprising metallic parts with 
heat conducting fins for dissipating the heat generated by 
the optical element by heat conduction. 

2. claims: 11,12 

Subject 2 relates to an optical connector with a housing 
having a recess for receiving a shield case encasing an 
optical element, the shield case comprising a pi ural lty of 
lead sections extending from the case towards the outside of 
the connector housing for connecting the shield case to 
ground traces formed on a board. 

3. claims: 13,14 

Subject 3 relates to an optical connector with a connector 
housing holding an optical element encased in a shield case 
touting whereb? parts of the shield case housing are exposed 
to the outside of the connector housing through an opening 
in the connector housing such that heat generated by the 
optical element is dissipated through convection. 

4. claims: 15-17 

Subject 4 relates to an optical connector with a shield case 
for receiving an optical element and to a shield case for an 
optical element, the optical element being retained in the 
shield case by elastic forces. 



1227349A3J_> 



6 



EP 1 227 349 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 02 00 1257 



This annex lists the patent family members relating to the patent documents sited in the above-mentioned European search report' 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable lor these particulars whicli are merely given for the purpose of information. 

28-04-2004 



Patent document 
cited in search report 


Publication 
date 


Patent family 
members) 


Publication 
dale 


US 4737908 


A 




jp 
jp 
jp 
jp 


61126204 U 
61126213 U 

61106913 U 

61106914 U 


08-08-1986 
08-08-1986 
07-07-1986 
07-07-1986 


US 5259053 


A 


02-11-1993 


NONE 






EP 0928026 


A 


07-07-1999 


JP 
DE 
EP 


11176966 A 
69816581 Dl 
0928026 Al 


02-07-1999 
28-08-2003 
07-07-1999 


JP 10125831 


A 


15-05-1998 


NONE 






US 5267122 


A 


30-11-1993 


AU 
AU 
NZ 


665085 B2 
4008093 A 
247702. A 


14-12-1995 
16-12-1993 
21-12-1995 


JP 11297427 


A 


29-10-1999 


NONE 






JP 02093413 


A 


04-04.-1990 


NONE 






EP 0524406 


A 


27-01-1993 


JP 
DE 
DE 
EP 
US 


4135704 U 
69204394 Dl 
69204394 T2 
0524406 Al 
5233676 A 


17-12-1992 
05-10-1995 
15-05-1996 
27-01-1993 
03-08-1993 


. EP 0580289 


A 


26-01-1994 


JP 
JP 
JP 
EP 
US 


2080953 C 
6043343 A 
7117628 B 
0580289 Al 
. 5432340 A 


09-08-1996 
18-02-1994 
18-12-1995 
26-01-1994 
11-07-1995 


JP 07015032 


A 


17-01-1995 


NONE 






, JP 09061677 


A 


07-03-1997 


JP 


3111864 B2 


27-11-2000 


DE 19637743 


A 


19-03-1998 


DE 


19637743 Al 


19-03-1998 


JP 04120759 


A 


21-04-1992 


NONE 






EP 0909118 


A 


14-04-1999 


us. 
us 
us 

CA 
CN 


6180221 Bl 
5977489 A 
6117539 A 
2245413 Al 
1213947 A ,B 


30-01-2001 
02-11-1999 
12-09-2000 
16-03-1999 
14-04-1999 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



1227349A3J_> 



7 



EP 1 227 349 A3 



• ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 00 1257 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given tor the purpose of information. 

28-04-2004 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


EP 0909118 


A 




EP 


0909118 A2 


14-04-1999 






JP 


3441981 B2 


02-09-2003 








JP 


11167812 A 


22-06-1999 


US 5060114 


A 


22-10-1991 


NONE 






JP 06252578 


A 


09-09-1994 


JP 
JP 


2105002 C 
8028590 B 


06-11-1996 
21-03-1996 



8i For more details about this annex : see Official Journal ol the European Patent Office. No. 1 2/82 



8 



NSDOCID: <EP 1 227349A3_I_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

Q REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: __ • _ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




THIS PAGE BUNK (U8PT0) 



